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ABSTRACT
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Category: Reading

Title: "Syntactic Complexity Formula"
Author: Morton Botel and Alvin Granowsky
Age Range: Primary, Interﬁediate

Desctiptionﬂof Instrument:

Purpose - To measure by quantifiable means the syntactic compléxity
comronent of readability.

Date of Construction ~ 1972

Physizal Description ~ Syntactic efforts to control readability have
been minimal and limited to manipulations of sentence length.
The grammatical makeup and complexity of a sentence, however,
are not apparent from its length, Stricklandl developed an
instrument for the analysis of syntactic complexity that was
rooted in structural grammar; and based on findings obtained
through use of this instrument, proposed that syntactic patterns
frequently found in the language of children might be a more
valid criterion than sentence length for controlling syntax.
In the Syntactic Complexity Formula, analysis of language
is based on (1) transformational grammar theory, which is
regarded as a more valid description of language than
structural grammar, (2) language performance studies, indi-
cating the frequency of usage of structures in the language
of children, (3) a review of experimental findings, indicating
the complexity with which syntactic structures are processed,
and (4) intuitions of the authors where experimental data is
inconclusive. Weighted syntactic structures are listed as
follows:

[see following page]

lStrickland, R. G. The 1anquage of elementary school children', its
relatxonship to the 1anguage of the readxng textbOoks and the quality of S
- reading of selected childrén. Bulletin of the School of Education, No.,38, G
‘*g1962. Indiana UniVersity, Bloomlngton.; S , iy _ E




Swmmary of Complexity Counts -
0-Count Structures
Sentence Patterns-two or three lexical items

1. Subject-Verb(Adverbial) He ran. He
ran home.
2. Subject-Verb-Object (I hit the ball.)
3. Subject-be-Complement~-(noun, adjective,
adverb) He is good.
4. Subject-Verb-Invinitive (She wanted
to play.)

Simple Transformations

1. interrogative (including tag-~end ques-
tions) Who did 1t?

2. exclamatory (What a game!])

3. 1imperative (Go to the store.)

Coordinate Clauses joined by "and" (He
came and he went.)

Non-Sentence Expressions (such as Oh,
Well, Yes, And then)

1-Count Structures
Sentence Patterns-four lexical items

1. Subject-Verb-Indirect Object-Object
(I gave her the ball.)
2. Subject-Verb-0Object-Complement
{(We named her president.)

Noun Hodifiers

1. adjectives (big, smart)

2. possegsives (man's, Mary's)

3. pre-determiners (some of, none of....
twenty of)

4. participles (in the natural adjective
position: erying boy, scalded cat.)

5. prepositional phrases (The boy on the

’ ‘ben‘Cho l‘-) - :




Other Modifiers

1. adverbials (including prepositional
phrases) when they do not immedi-
ately follow the verb in the SVAdv,
pattern.)

2. modals (should, would, must, ought
to, dare to, etc.)

3. negatives (no, not, never, neither,
nor, -n't)

4, set expressions (once upon a time,
many years ago, etc.)

5. gerunds (when used as a subject)
Running is fun.

6. infinitives (when they do not im-
mediately follow the verb in a SVInf.
pattern) I wanted her to play.

Coordinates

1. coordinate clauses (joined by but, for,
gso, or) 1 will do it or you will do
it,

2. deletion in coordinate clauses (John
and Mary, swim or fish: a 1-Count is
given for each lexical addition.)

3. paired coordinate "both . . . and"
(Both Bob did it and Bill did it.)

2-Count Structures

Passives (I was hit by the ball. I was hit.)

Paired conjunctions (neither...nor, either
«+.0r) Either Bob will go or I will,)

Dependent Clauses (adjective, adverb,
noun) I went before you did.

Comparatives (as...as, same...as, -er
than....,more...than) He is big-
ger than you.

Participiéé‘(ed or ing forms not used in the
usual adjective position) Running,
John fell. The cat, scaldﬂd, yowled.
‘lfIhfinitives as Subaects (To sleep is important )4 

 ’.‘,Apposztzves (when set. off by commas)
' i John'nmy frzend, is here.,‘>‘

‘7Cbngunatzve Aduerbs (however, thus,>7f?*

“ended.




3-Count Structures

Clauses used as Subjects (What he does
is his concem.)

Absolutes (The performance over, Mr.
Smith 1it his pipe.)

The syntactic complexity of any passage or sampling of
seintences is the arithmetic average of the complexity counts
of the sentences evaluated. The authors suggest that the
Formula be regarded as a directional effort, that it not be
cousidered a precise measuring instrument, and that it be
used in conjunction with a measure of vocabulary.

Validity, Reliability and Normative Data:
none available
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Related Docunments:

Botel, M. and Granowsky, A. A formula for measuring syntactic

complexity: a directional effort. Elementary English, 1972, 49,
513-516. (EJ 057 825)




ELEMENTARY ENGLISH

An official publication of Ui Nvrionar, Cobxen, ar Fracimms oF nGLisH

Fovspen, 1920 ny G C. Cerran

Ronxry Sanin, Editor

State of Florida Department of Education, Tallahassee
(Send all editorial conununications to Reom 375 Knott Building, Tallahassee, Florida 32304)

___

Volume XLIX

OFFICERS OF THE

April. 1972 Number 4

COUNCHIL
President TABLE OF CONTENTS
o ,\”gmm M “.lll(] 455 Counciletter—=Rohert A, Bernelt
akland Puhlic Schools 1890 Surtactic bty .o e rcita
Califortin 8¢ Syntactic Maturity and Vocabulay Diversity in the Oral Langnage of
Kindergarten and Primay School Children—Sharon E. Tox
Presideut-clect 197 Pereeption of Besical and Stonctural Awbiguity by Junior and Senior
Walker Gibson Higlt School Students—Sister Jeanue Marie Jurgens
University of Massachnsctts 502 The Relationship Between Undenstanding Grunmatical Conjunctions
. , aned Reading Comprehension--Bashara D, Stooht
[‘1:':" P,;f""l"""l 503 A Thivking Improvement Program Throagh Literalure=Sara W, Land-
_James T, Lape teen
Lexington Public Schools 513 A Formula for Measuring Ssotuctic Camplesity: A Directional Edlon
Massaclnsetts —Mortan Botel and Alyin Granowsky ’
. 517 The Thumanities iy the Elanentoy Sthook- Ralph Thompson
522 Using. Videotapes in a Course in Children's  Literature—Esther €.
ELEMENTARY SECTION Tenkins
COMM",'EE 530 Death in Children's Literatuee~Judith Mass
Bette J; Peltala 533 Short Papers on Readiness, Reading Interests, Vocubulary Develop-
v ._Charrnm’!:. , ment, and Conprehension~Carel Washburae
l,'ll!.\(‘l‘\l'_\'v of Wisconsin— 552 Poodictive  Language  Dillerences in o Fifth Grade  Black Students’
. !'{II.“.;‘“]W“ = Svntactic. Forms= Jolsnma 8. DeStefano
Dlt‘{'(\.)' “'j (.‘]"}"';""‘,(!%?‘2) 559 Whitever Happened to the Grammatica) Revolution?~John I, Savage
l;:l);)((l'rrzltl}']::-n:w“(‘ l'()i;‘; ;(‘ 564 Young Chitdren Discass Books~1ithe] Cunderson
Ohio St;tul {'ni\'l-‘rsih' 571 Is Your Specech Worth Tuitating?~Rella R King
asther C ‘]cnkim (19';'4) 518 Program and Materials Used in Reading Instruction: - A - Survey—A,
Jhl!ni\'vrlti'lv of Uavwaii Byron Callaway andd Oscar T Jarvis
Constance M. MeCulloneh 552 Language Arts for the Gifted ~John €. Ceorge
o -(‘H)-T‘.l) ’ 5 SHE :H“imilv,‘l).nrn You, Shni_h-—lihim- (E;unphvl! Smillt_ ) .
San Francisco State College 5457 ”';:. “\:((Innlcr of Life in the Magic of Words—-Sister Maria Winifred
rAre barke (1970
\ii‘r:::)lkrl‘v.‘nn(:ll‘(d:: ,(;51:11..:) 5492 Accountability: Englich Style--Dick Worthen
Gity Unite ‘ ;—’\.l - York 546 A Delicate Balance—Glenna Dasis
sty University of New Yor y o . i . L
Allaire Sti: o GO0 Stories to Shorlen the Road-—-Muavion Garthwaiite
Allaire Stuart (1972) ‘ e . K ' P S )
s N e GO I'he Negative huage of Women in Children’s Literature—Dan Donlan
Columbine Elementary School 4 e S Ty s : R ‘ . : ) SR
Bontder, €olorado 612 NCTE/ERIC Repoit-Pelornmanee Contracting s Pot of Gold? or Pan-
' ! dot's Box?~Danirl |, Dicterich
. 622 Students” Reading Alility and the Readability  of Secondary  Schoot
Excentive Scerclary Subjects=Margaret Lo Janz and Edwin H. Smith
of the Couneil 625 Puetry Teach-Ins An “In” Thing~Sistet Francis Clate
Robert ¥, Hogan 629 In Memoriam

N etsir iy published monthly  Octeber throudh May by (he Natinnal Cooncil of ‘Teachers of
Entlish, Suhseription rate. $12,0 per sear, Single copy $1.50. Extra postage is chajeed for Canada and for
all nther cotmtries in the Postal:Union at the rate of 50 (onls per year {fotai] $12,50), all ather countries
$1.00 per year, Remitlances shonkd Le iinade: payable ta the Nationad Conncil of Teachets of l-Tnpi'!ish by
chirek, - eooney order, pe bank 'draft, The publishers expiect to snpply nissing nunbhers - free only when the
fasses bave Leen sostained din transit, when the requesd for the gissing nombier s made doring the month
following the nonth of pablication,” and wheo the  rescrve stock will penit, Al business  communications
regarding orders; subscription, single “vopi ddvertising, and rege {for’ permission to reprint should be
addressed o the National o Teachers of Foglish, 1111 tivon  Head, [ Urbana,” Hlinais 61801 All
Samntiscripts and correspondende. ahont the contents of the: nagasine shonld - be addressed to. Ft EMENS tARY
BRI Mes Rodney Spiith, 375 Kaote Bldg., Tallahassee, Fla. 32304, Second-class postage pald “at Cham.

|- paign, Hinais and at_additional mailing effices.

CPERMISSION 1O, BEPRODUCE " THIS OPY. & .
NGHTED MATERIAL HAS BEEN GRANTED BY.. -

Q

biRiC

PAFullToxt Provided by ERIC




E

~+ The Dale-Chall Readability Fonnula

o

RIC

A Tt Provided by enic [RRERETRS

Morton Boren
University of Pennsylvania
Philadelphia, Pennsylvania

ArLviN CRANOWSKY
Research for Better Schools, Ine,
Philadelphia, Pennsylvania

A Formula for Measuring Syntactic Complexity:

A Directional Effort

Readability is a function of many vari-
ables. Chief among them are content, co-
herence, vocabulary load and syntactic com-
plexity. Most people would agree that the
first two, content and coherence, are basic
factors in making a story “readable”. In
other words, a good story well presented
will override other considerations in turning
the voung reader on.

Content and coherence, however, cannot

be measured by quantifiable means, so in
discussing readability we fall back on intui-
tion and informal guidelines concerning
these two essential factors. In practice, then,
questions concerning the control of read-
ability usually resolve themselves to: Given
a good story and a good writer who can
blend sentences together coherently, what
can be donce with vocabulary and syntax to
make the story even more readable?

When it comes to controlling vocabulary,
several sources are available which suggest
the frequency of occurrence of words in
oral and written language.! With these re-
sources, it is generally believed that more
readable materials can be written for chil-

1The Teachers Word Book of 30,000 Words,
Thonxlike & Lorge '
Predicting Readability Levels, Botel
The Spache Readability Formula

" land ' noted

dren by using the frequently used words.
Klare (1968) observed in his summary of
rescarch concerning the role of word fre-
quency in determining readability:

Frequency of occurrence of words, as this
paper indicates clearly plays an all-pervasive
role in language usage. Not only do humans
tend to use some words more often than
others, they recognize more frequent words
more rapidly than less frequent, prefer them
and understand and learn them more readily,
It is not surprising, therefore, that this vari-
able has such a central role in the measure-
ment of readability. (p. 15)

Ta date syntax has played only a small
role in controlling rcadability. As Strick-
(1962), shortencd sentence
length appeared to be the only consistent
syntactic control used in the basal readers
analyzed. This finding could be anticipated
from the fact that sentence length is the
only syntactic measure in readability formu-
las generally used to control reading diffi-
culty of clementary grade materials (for ex-
ample, the Dale-Chall formula, 1948, and
the Spache formula, 1933). .

But sentence length offers little indication
of the grammatical makeup and complexity
of a sentence. As syntactic analyses hased
on_transformational grammar indicate, - the

-~ complexity of a sentence should not __bé_
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judged from @ word count of the ~omtence
read. For example, Slmk(-sp(-arc's “To be or
not to be: that is the question,” would be
rated as having primary level difliculty iu
terms of sentence length (and vocabulary
frequency’).

If as Klare observed, vocabulary {re-
queney plays a powerful role in readability
why shouldn’t (he frequency with which
syntactic structures are used in the language
of children also play an important role in
determining which syntactie structures will
be more casily read and understood by chil-
dren? Indeed, Strickland (1962) developed
an instrument for the analysis of syntactic
complexity that was rooted in structural
grammar; and based on findings obtained
through use of this instrument, proposed
that syntactic patterns frequently found in
the language of children might be a more
valid criterion than sentence length for con-

“trolling syntax. There is some research to
support this hypothesis (Ruddell, 1963),
but definitive work is needed.

Today transfonnational-generative gram.
mar is regarded by many as a more valid
description of language than. structural
grammar, suggesting that an instrument
should be developed for measuring syntac-
lic complexity based upon this theary. To-
ward this end, the Syntactic Complexity
Formula? has heen developed.

In the Syntactic Complexity Formula,
analysis of language is based on transfor-
mational-generative grammar theory. Desig-
nation of syntactic complexity is derived
from (1} transformational grammar theory,
(2) Janguage performance studies, indi-
cating the frequency of usage of structures

_in the language of children, (3) a review
of cxperimental - findings, indicating the
complexity with which syntactic structures

?B_r.)—l-@i, M., Dawkins, ], Granowsky, A., Syn-
tactic Complexity: Analyzing It and Measuring It
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are processed, and (1) dtaitions of the
authors where experimental data s incon-
clusive,

Decisions Dased on these criteria can be
observed in the following listing of syntac-
tie structures tid i from the Syntactic Com-
plexity Formuly The listing indicates the
weightings (from 0 to 3) assigned syntactic
stritctures, It {s offered here with these cau-
tions:

A, It should be used in conjunction with
a measure of vocabulary.

B, 1t should not Le considered a precise
measuring instrument but rather a de-
vice for the identification of syntactic
structures that affect readability and
for the ranking of these structures in
terms of their relative complexity.

C. It should he regarded as a directional
offort still requiring further valida-
tion,

Summary of Complexity Counts

0-Count Structures

Sentence Patterns—two or three lexical items

1. Subject-Verb-(Adverbial) He ran. He
ran home,

2. = Subject-Verh-Object (1 hit the ball,)

3. Subject-be-Complement-( noun, adjee-
tive, adverb) He is good.

4. Subject-Verb-Infinitive (She wanted
to play.)

Simple Transforinations

I interrogative (including tag-end ques-
tions ) Who didl it?

2. exclamatory (What a gamc!)

3. imperative (Go to the store,)

Coordinate Clauses joined by “and” (He
came and he went.)

Non-Sentence Expr(’ssiom (such as Oh,
Well, Yes, And t‘hcn)‘ S e
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[-Count Structures
Sentence Patterns—four lexical items

L Subject-Verb-tndireet Object-Object
(1 gave her the ball)

2. Subject-Verb-Object-Complement
(We named her president.)

Noun Modifiers

L. adjectives (big, smart)

2. possessives (man's, Mary's)

3. pre-determiners {some of, none of. ..
twenty of)

4. participles (in the natural adjective
position: crying boy, scalded cat.)

5. prepositional phrases ( The boy on the
bench. .. )

Other Modifers

1. adverbials  (including prepositional
phrases) when they do not immedi-
ately follow the verb in the SVAdv.
pattern.)

2. modals (should, would, must, ought
to, dare to, cte.)

3. negatives (no,
nor, -n't)

4. set expressions (once upon a time,
marny years ago, ctc.)

5. gerunds (when used as a subject)
Running is fun.

6. infinitives (when they do not im-
mediately follow the verb in a SVInf.
pattern) I wanted her to play.

not, never, neither,

Coordinates

1. coordinate clauses (joined by but, for,
so, or, yet) 1 will do it or you will do
it.

2. deletion in coordinate clauses (John
and Mary, swim or fish: a 1-Count is
given for each lexical addition. )

3 paired - coordinate “both . . . and”

Both Bob dnd it and Bxll dnd it )

Absolutes (The performance over,

515

2-Count Struetures
Passives (I was hit by the ball. T was hit.)

Paired conjunctions (neither . ., vor, either

. or) Either Bob will go or I will.)
Dependent  Clauses  (adjective,

noun) I went before you did.

adverb,

Comparatives (as . . . as, same . . . as, -er
than...., more ... than) He is big-
ger than you.

Participles (cd or ing forms not used in the
usnal adjective position) Running,
John fell. The cat, scalded, yowled.

Infinitives as Subjects (To sleep is impor-

tant.)
Appositives (when set oft by commas)
John, my friend, is here.
Conjunctive  Adverbs (however, thus,
nevertheless, ote.) Thus, the day
ended,

3-Count Structures

Clauses used as Subjects (What he does
is his concern.)

Mr.
Smith lit his pipe.)

Arithmetic Formula for Determining
Average Syntactic Complexity

The syntactic complexity of any passage
or sampling of sentences is the arithmetical
average of the complexity counts of the
sentences evaluated. For example if ten
sentences had the following counts, their
average syntactic complexity would be 25.

1.2 6.2

2.2 7.1

3.3 8.4 total 23

4.1 9.3

52 10.5 average 2.5
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Programming Syntactic Complexity

Syntactic complexity of reading materi-
als may be graded from a starting point of
0-count complexity to any average syntac-
tic complexity count designuted a terminal
reading leve).

For example, syntactic complexity of ma-
terials prepared for a primary reading pro-
gram may begin at the 0-count level and
progress to an average complexity count
of 3.0 to 4.0

There are a number of possible uses for
the Syntactic Complexity Formula. Some
of thesc are research uses, for example,
comparative studies using the Strickland
instrument and the Syntactic Complexity
Formala; descriptive studies to determine

whether material programmed on the basis

of sentence length is in fact programmed
in accordance with syntactic complexity;
further validation of the weightings of syn-
tactic structures based upon the case with
which children process . these structures;
studies of the oral and written language
of children,

Practical uses of the formula include: as
a guide to authors and editors of children’s
materials, as a readability device to deter-

LeEseNTARY ENGLisn

mine reading difficulty of reading material,
for use of the teacher in ¢ aluating and
giving direction to the language experience
segment of the reading progran.
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: Stars
Stars shine bright
All through the night,

[n the sky
Way up high.

- Where the milky way

Makes a shiny street, _
: <+ « Richard McDermott, Age 6
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A Conversation

A flower talks to the bumble bee.

The bumble bee says buzz-buzz.

“Would you like to {mvc some honey?”

“Oh, I haven't any. mioney.” ;
+ « Linda Wuersching, Age 6%



